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SPCClffCATlON 

Cpmntt igont for NMR Imaging 

S Tho Hvonuon r^f. to novl contrt.t modi, for NMW^cti Im^r^. A^oo^^ 6 
novo, com/lit motfa hw in improve •tiOHty f*"^™*^ . 
Mr thoy r«wli * onh»ncod wtttr proton rtlM-tion rttt. Tho novo. C0 ^ t M fT ^J^^ v,d * d 
In M iform of loo*om#t conurtng ponmogntiic torn bound to pfrYWOtog*jlY occopubio 

10 ''tSS'^^WRn U . comport*** now tochn** ^ J^^^^ 10 
.« fk. hmM haA or a* certain oroana tharaof to • non«tovaalva mannar. Tha diagomatic vaiua 
2 STlSn g5S^«£d wfS^ proton danafcy lr.focm.Uon la auparimpoaad on proton 

"7^, " , aBh , lh . romoosiBon and tha urvciurai complaalty of tha ttaava. but alto It P"Y*»- 
18 ? < ^ M L%» *ra viTuaafu. 'or >"*^,^*£^* 

Sn^^JSl «or ctancwWng p^atotogte. hmcttona and tor tha fcmtar drfforantlatton 

owpca. thara ara gantraOy uaad paramagn«te ton. or W^^-l?^ **** 
sXw^n watar talaaattoa *naa at ral.uv^y low coneanuaitonajh. 
20 matarWraa centra* anh«wing aganta ha. two auita a«toua f^ m «^^^"^* 
MH«u and tha orobtam of daUvwv to tha daeirad targat daauat. Soma of tha moat affacttva 

aHow doaaoaa. Funharmwa iha mataooSe routaa of thaaa hava not ^J**™****™ 
»S?So?lm can ba ovarcom. to a e^aW axtant by ^eampto^ e^^^n • 

totha btoodi warn and to Wood vaaaala. Aacantfy tha uao of tha Mn»-0TM 
-J^-STJ-r^n.. waa inv.atio.tad by Carido at aL. MagJUaonanea Imagrg i. 107I1M4). 
mMa ^yZ^l2~Z£™*^n^ tha btodlathbutto- of tha matal chaiata and 
ft waa found that tha tnuapmam « Bpoaomaa anara ma » 

that »Mn accumulation did vary markatfy axroaaa * ^»£^ , " d J"^J^LT£ £2 *-™ 30 
mduction in tha haart and krfnaya ralawa to fraa Mn-OTPA. Tha accumulation * th^*»ar aaama w 
KSLt. laaUga of th. compl.. from tha Bpoaomaa and ttuar J"*"^ <£?S?2h.»e«. 
,0 ^.r.To?id.d contra., agam. for NMH ^^^J^^2«?n^ 
A « tha munt tavantion compriaa paramagnatic lona bound to phyatologicaiiy accapiawa macro 
~J2JE ULhJa amrappad withm^om... Th. bindlna of tlta peram-grwoc lonato 
SES^a^EHT^^ rrf.-a.ton rata .nd thu. a^j^Mf «f 3* 
^H^frTuUd Th,. i. of Imponanca in vlaw of tha aubatantial tOJdelty ofauch ton.. Tha 
££romo££»und ion. tJidTo l^t to . much ». M r daoraa 
^SttnTTaTwrtandad aaaM Hfatima naida tha body. Tha eonoaat aoanta * 
2Jr»ttw um of .pwfte Npo.omaa. maka ooaaibw an W^ , !2!S2L2J*SS £?a^2i 40 
40 waa a. w normal or tumoroua teauaa. Uooaoma typo. ^^^V^lSSt^U^ 
oroana of tha human body can ba uaad for thta affaet. aaa for •?fj£^^*^ U ~*_ mo . 
s^naVu Cal «o7 d 4*1 H983). Tha paf»m»8nat»e lona may ba bound to a»^b^o macromo- 

^•^omScl;. of choS^a ^^^To^^V^CtSo «" 

m to roduco iwrnmo noction probfoms. Tho binding proponito of ^rl^- as 

solution of aueh protain dialy»Bd a«ainat 1 n^ Mn*\ tha fraction of bou^^ 
60 63^ 14* rawactrvaly for thTabova dafinad thraa typaa of aaom pratatoa. 50 
According to a (unhar ambodbram of tha Invantion. th. pramaonadc ton. ara «mptawd by 
m^mTofV iJona eomoi.»mo mm auch aa DTP A or EOTA. lona of ehdea ara Mn>« and Cd". 
pTSwtm.T«.m «n £lZZS!%>m wifbl. mat- ton. Tha thua ^uin^comp,.... 
fl^VJgrttont ralaution anehancamant. and tha amrapmant ofju* ^£\"^L*V ^ „ 
66 Sp7Jma. do*, not r«fuc. tha raia-tion affaet which aaama to ba dua to ma *f^" 55 
wataTmoi-miaa acrot. tha lipowm. mw*ran. ay.tam. thua producing a fa.t anhanga on tho 
NMR lima acaia and thu. . waighad avarag. of raiawtion tmaa. 

Tha praparatjon of Spo.oma. ant rapping protatna «a wall known in tha artanojwao not am 
daacrtSdNw* data.. Saa. for aaampla tanbooa. auch aa Upowm. T-chnotogy. Vol. 1 to 3. 



60 6oca 8aion. Florioa. CHC Pf aaa. 1984. 

ih. following tiampia tho v.»d«> w.r. praparad aa aat out on Btochwmtry 20 833 



65 



Tha fouowng Eaampla. ara provide « ord.r to diu.trat. th. praaant 
M eonatruad in a non-hm:tativa mannar. It * elaar that a var«t v of d^arant^r.a prota«.. 
eh^Uung aganta ano mooa of prap«.t«n of compl.... and bpoaomaa can ba raaonad to 



80 



65 



2 



G02193Q9SA 2 



without d*p*tmg from thm tcopm Wr\ of th« invention. 
EXAMPLES 

6 ThV .«r*^'m.w«l waa 0.3 ml agg ddon. (phosphatidyl dtoBno. Sgmd jn dtaaano. Jta 
tfLrTwaa nonovod by ovapor.tion in • .u«n of nitron 0.S ml of OJOjWM ***L*T 
avaoorotad «* ryophifaod. 0.06 gr. rnoctyl>0-glucopyranosida «« addod °J 
tC^ESo wJ-Stan. avoporoTod — >yophtad. 1 ml of 10% J*™™"™"^ 
•Xuon Mk2iM. MnO,, Hapoa 20 mM. N*3 130 mM. was oddod and fta 
10 dMyxad agdnat two changes of 250 ml of mo asms aodtion «^ P"* - **^ 
taMh Mcandono— for 46 H. Th. oomom of th. ddy» bag w«a "od tod by 

ulwoomrifuB.^ at S«C. aoch tdto for t h. Th. final proc*tata »n«u of 
, which corojui Mil 



18 ° A 4 iI^c^out..dc^1..»c^^ 
Voaidot w« ofrUMd in • simdar manner. 

20 °?n7ii comad out aa at tamda 1. a«capt mat 10* o-Gtobuflr. waa uaod n«*»d of USA. 



^ifJ^aa crw) out aa in E«ampiaa 1-3. but with 1 mM MnO, inataod of 2 mM. Va 
25 cwnd^a eorroapondng concanomon of Mn" wwa obtdrwd. 



^Twlro eanwd out aa in Caamda. 1 and 4. but with lg«0TA conjugal.. Voaidaa 
comdrvtg OSa cenfugata whh the Mr*" were obtained. 

30 

eamod out aa in Eaamplea 1 and 4. but with KSA-ffiTA conjugate. Voaidaa 
I tfw oonjugata with Mn»- were obtained. 



39 ^£nlf d nma w*e crrwd out a. in E-mpia. 1-6. but with Gd CI, ***** MM3,. 
Vesicles eontddng tha bound Go" estiona war. obtained. 

^y* 1 ^* J* c i a and 7. aaccot that IgG-OTPA conjugate replaced 



40 



P^ww^arrwd out oa jhja amd^t^^ 7. eacept that IgG-OTPA 
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t3 HnJi earned out aa m 6-mdea 1. 4 ond 7. thm MSAWA conjugate mptoe* 

48 tho USA. Corres p onding voaidaa waro obtamod. 

Aaarts of ManpanMO S^dno and rtoron flaiaaeoon ftetes tor Upotom** camming Mn" one* 

S tatfM5£mna tharo ia proaamad a aorioa of easmdee of tho **f»J*"™* 
50 Tharo woro measured by atom* absorption manganese ron ^J^^*V_ 
fctank) and in tho suspensions of th. iposoma. which contdnad ^^J^^^J^L 
human aarum. Th. vofamo. occupied by th. iposomee. wss •^^^.^V^fSl -Jf* 
oaeaaa rwgmiM eor*cerrusbon tn th. auepention over thev of th. ^V"*^*^" 
nw^HHAi protdna at tha vesides. It b aoan from tha Tablo that tho largest bmdrng woa ^ 

" ^rll^LSn^ «r«^^«.: 21 MHi and 42 MHz. whidt aro 

^^foZS'of'mt'T, rotation dm .how . *«matic ft* to 33^ OteiooM of T, cwor that 
of ma dank, which eomainod manganaaa in ooufibrium with a . w 

60 normdd. th. r. tufts to manoanaaa eonewnntion. a rrtaooon anh^mom ofwp tojactorof W 
16 ia obtainod. Th. boat roodu woro obtamod for albumm aa rt bmda mora Mn» and it flwoa 
aUo largo rdaaation anhaneamom. 
CorraaooncSng raaulta war. obtainod with tha lipotomaa containing Od" 
Tha roadta for Mn" and Gd»' bound to proton conjugated with 60TA and OJPA taaa 
65 rdaaation por matd »n. but mora motd Ions bound par praiain. Thardoro. tho che-ca patww 
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MIU t« daoanda on tha (MTdcuiar tppttuoon and tha dirocai raaulta. 
^^5*" aa«n afeumta and Mn»« 



ll_T (u auaiianalnria of tpoaomoa wma«na funan «~m afeumin and > 
«™i throughout tho proportion of tha Ipoaomaa. 



lona n 21 
i kapt 

of mnernt of 



eoncontraoona in (fa 



H protaoa. TH». tha addWonal Mrr» * concaw r 

^SToonaSfl taffo7«*»« «W. aa wal ii vaaidaa ««"»«"9W£ « _ . 

SSrSfrtoT- tfa on** aofcttora. Although thora m M«ra SS £ T . 

10 oSSao^nparo* «*» oa bar* icWw. tha •«•« of ^^^^^-^LTln Ti«o 1 
"VVTT. "ITla. a ..— to aoiuoona of aarum afeumn ao ooocneoo at 1 

%^^a£2£ZSZ£ 5~« of M art boa- ^ 
S^SJlffSa. h fa. (ho nornaiiad offact of tho boatd Mn»*. % '/AMM » 

o£rt*om». n addWonal aaportaam whfch la not oooottadto Tab* 2 aa 
h toTkSd^MO* HSA and 3mM Mn»- with bullar 
Tha r^J» to daw* ^-a^-TtTa^tn^wp^-Ta^^^J^ 



20 



duo 6 



™iE?'£m 7 to oinwrabto to tho pnv»» awrvtamo. TTwa, «a fact that »»bound 
L T^T.l Ju [ JriSodaQpoawiao Snot iff act ha ratoarton anlandng preportioa. 
TSTbo oSafSTSat tha^2£bon oour^ * tha avtomo of tha invomion to groaior by o 
. - ^_ mount of tho totoc. paranagnatic meal lona. 
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CLAIMS ■ n(T1 nriiinn • h**a<wM eont^wiQ mtcromo.«cwJ«-Ooi*d prtfl* 

#gn«tic tent. — m 1 wtwrt p*»nw«nt«c loni *• •• i * cl * d 

2 Aft MT1 comrMi •ohancar •cc©rw>0 to cu*#n i www ^ 



"!T An MM conwot •tew** tocUHn. 3. ***** *• proton » 

Mfum protwn. nn.jnn i« Hjm 1 whan ttw iwum protwn It M*«ct»d *wm 

.mm •***>. boto^otuln ond o< cUm I «o ». w*™ *• •*» "»» ^ 

0. An MM eamrMt •nhonew oocortlnfl to any of bw» « »• 

to tf* prowm otooorptlon <<«•• oftfw P~««V . _iu<m Mora*** >«» «• 

8 An MR csmrut anhonew aecortw* to «im 7. — — » ■» 
^f^An MM oontiaat annancar oceordtoQ to claims ' «*••• * B * Ipoaomo fco*"<lol • 



SMC*** ano with ftfaraneo to my of iho Uamplaa. 
25 12. An MR Com/Mt •nhtnc* KConSing to any Of » f 



